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Some Experiments with Arsen2ohenylglyein and Trypanosoma 

gambiense in Glossina palpalis. 
By H. L Duke, 

(Communicated by Sir John Rose Bradford, K.O.M.G., Sec. E.S. Eeceived 

September ^S,' — Read November 14, 1912.) 

The experiments detailed below were devised with a view to investigating 
the action of arsenic in the form of arsenphenylglycin upon Trypanosoma 
gambiense as carried by Glossina palpalis. It was found convenient to deal 
with the subject under four separate enquiries — 

I. Does the presence of arsenic in the blood ingested by a positive fly 
destroy the trypanosomes in that fly ? 

II. Does preliminary feeding of flies on blood containing arsenic have any 
effect on the subsequent development of trypanosomes in their interior ? 

III. If flies are fed on blood containing arsenic shortly after the infecting 
feeds on a gambiense monkey, are the flagellates still capable of development 
in the fly ? If they can still develop, is the resultant strain arsenic-resistant 
in the blood ? 

IV. Has arsenphenylglycin any prophylactic action against the bite of 
a fly infected with T, gambiense, and, if so, what is the extent of this 
protection ? 

In all these experiments it was deemed advisable to feed each box of flies 
for two consecutive days on the monkey in;order to make certain, if possible, 
that each fly fed. For the same reason special attention was given to each 
box of flies handled, with the result that it was found that flies reluctant 
to feed in the morning would often, if given another opportunity some 
hours later, bite with greater readiness. In spite, however, of all precautions, 
it is impossible to be absolutely certain on this point. In the great majority 
of cases the flies fed readily every day. 

I. Does the Presence of Arsenic in the Blood imbibed clean an Infected Fly of 

its Flagellates ? 

To answer this query boxes of laboratory-bred G, palpalis, known 
to be infective with T, gambiense, were placed upon monkeys which 
had previously received a subcutaneous dose of arsenphenylglycin, 0*1 grm. 
per kilogramme body weight. The experiments were commenced 24 to 
48 hours after the administration of the drug, and subsequently the 
period of time was increased. No change in the flagellates was dis- 
cernible if the interval between the giving of the arsenic and the feeding 
exceeded 72 hours. The flies were dissected by Miss Robertson at 
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varying periods after the feeds upon the arsenic monkey. I have here to 
express my indebtedness to her for the description of the flagellates found. 
It was constantly noticed in the ease of flies which had fed upon a recently 
inoculated monkey that the walls of the intestine were unduly brittle and 
friable, and clean dissection very difficult. This was to a great extent 
avoided by starving such flies for several days after the ingestion of the 
arsenic blood before dissecting them. In the following experiments various 
changes were noted in the flagellates in the fly, due presumably to the action 
of the drug iiji the blood imbibed : — 

Expt. 29. — Positive Box of G. palpalis. 



Date. 



Procedure. 



Eemarks. 



Ocfc. 1—2 

» 3 

» 4 

» 6 

n 6 



Fed on Monkey 418 24 — 48 hours after 
administration of '1 grm. arsenphenyl- 
glycin per kilogramme. 

Starved 

Fed on clean Monkey 502 ....; 

JFed on clean Monkey 427 

Starved and dissected 



1 fly dies ; nil. 

Monkey 602 becomes infected. 

2 flies die ; nil. 
Monkey 427 becomes infected. 

1 fly dies ; nil. 
1 + fly found. 



Description of the positive fly : — 

Gut : Shows flagellates very much modified, with swollen posterior end ; 
many dead. 

JProventriculus and thoracic gut : No flagellates seen. 

Salivary glands : Normal, though somewhat slight infection. 

It will be noted that for two consecutive days after feeding on the arsenic 

monkey this fly was infective to monkeys. The condition in this fly affords 

strong confirmation of the theory that the salivary gland flagellates are the true 

infecting form. 

Expt. 74. — Positive Box of G, pal^alis. 



Date. 



Procedure. 



Remarks. 



Oct. 24— 25 .... 

„ 26 

„ 27 

' „ 28 

„ 29— Nov. 1. 
Nov. 2—4 

„ 5-6 



Fed upon Monkey 488 24 — 48 hours after 
the administration of arsenphenylglycin, 
'1 grm. per kilogramme. 

Starved 

Fed on cock. 

Fed on cock , 

Fed on cock. 

Fed on clean Monkey 603 

Starved and dissected 



9 flies die, among which is 
+ Fly No. 1. 

2 flies die, one negative, the 
other + Fly No. 2. 

Monkey 503 became infected. 

1 fly dies j nil. 
+ Fly No. 3 found. 
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Description of the three positive flies *.— 

Fly 1. Gut : Few altered flagellates, all dead, with swollen posterior ends^ 
and generally altered. 

Proventficidus : Ml. 

Salivary glands : Only one gland obtained ; this contained living 
and apparently quite normal flagellates. 
Fly 2. G%tt and Proventricuhts : Show no flagellates, living or dead. 

Salivary glands : Contained flagellates + + 4- , actively motile. 
Fly 3. Gttt : H- + + , apparently normal. 

Proventriculus : Nil. 

Salivary glands : + + -f , normal. 

Whether the condition of this fly is due to the original gut flagellates 
having escaped destruction by the arsenic, or whether in the 10 days which 
elapsed between the arsenic feeds and dissection the gut became reinfected 
from the salivary glands, cannot be decided. In relation to the first 
alternative it is improbable that a fly would refuse to feed upon two 
successive days unless at the point of death. 

The mortality after the arsenic feeds should be noted in this and other 
similar experiments. 

Expt. 357. — TositivG Box of G, palpalis. 



Date. 


Procedure. 


Remarks. 


Oct. 10—11 ... 

„ 12 ......... 

„ 13 


- 

Fed on Monkey 462 24 — 48 hours after administra- 
tion of arsenphenylglycin 0*1 grnn. per kilogramme. 
Starved 


7 flies die ; nil. 
1 + fly found. 


Dissected 


J) J.v» ..•••.•.. 





(This box was killed by wood-smoke instead of the usual chloroform.). 
Description of the positive fly : — 

Gut : Flagellates all dead, shape considerably altered, the posterior end 

being frequently swollen up to a marked degree. 
Salivary gland : Numerous flagellates, but all dead; shape perfectly normal. 

Apparently this curious condition of the gland flagellates was due to the 
smoke. The effect of this treatment is very marked; the glands show a 
dark granular appearance very different from the clear transparent state 
to be observed in normal specimens. This darkening of the glands proved 
by subsequent experiments to be a characteristic of smoke-killed flies. 
This condition has never been observed in flies killed with chloroform. 

Note the mortality after the arsenic feeds. 
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Expt. 383. Positive Box of G 


-. palpalis. 


Date. 


Procedure. 


Remarks. 


Oct. 24— 25 

„ 2Q 


Fed on Monkey 487 24—48 hours after 
the administration of 0*1 grm. arsenic 
per kilogramTYie. 

Starved. 

Fed on Monkey 493 24—48 hours after 
arsenic O* grm. per kilo. 

Starved. 

Fed on cock 


■ 

26 flies die j nil. 

Monkey became infected. 1 fly 

dies; nil. 
1 fly dies ; nil. 
+ Flies Nos. 1 and 2 found. 


„ 27—28 

„ 29 


ft **" * .,..«. 

„ 30 


„ 31— Not. 2... 
Nov. 3 


Fed on clean Monkey 502 (a) 

Starved 


„ 4 


Starved and dissected 


}) 





Description of the two positive fiies : — 

Fly 1. Gut and proventriculus : Devoid of flagellates, alive or dead. 

Salivary gland : + + + , with normal active flagellates. 
Fly 2. Gut : + +, no alteration in form observable. 

Foregut: +, no alteration in form observable. 

Proventriculus : Nil. 

Salivary gland : + + + , normal. 

In this experiment the flies were afforded an opportunity of a second feed 
of arsenic blood. In spite of this the salivary flagellates — the infecting form — 
were, it appears, unaffected. Apparently fly No. 2 illustrates re-infection of 
the gut from the salivary gland, as it is very improbable that any of the 
original gut flagellates would survive the double feeding on arsenic blood. 

Note the mortality after the arsenic feeds. 





Expt. 358. Positive Box of G 


. palpalis. 


. Date. 


Procedure. 


Remarks. 


Oct. 10—11 ... 
„ 12 


Fed on Monkey 438 24—48 hours after 
administration of arsenphenylglycin, 
'1 grm. per kilogramme. 

Starved. 

Dissected ..... 


+ Flies ]Sro8. 1, 2, 3, 4 found. 


,, 13 


If .»••..... 





Description of the four positive flies : — 

Fly 1. Gut (containing no blood) : -f 4- + active, normal. 
Proventriculus : + , normal. 
Salivary glands : + + + , active and normal. 

This fly showed no sign of blood in its gut, and therefore presumably did 
not feed on Monkey 438. 
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Fly 2. Gtct (empty forward with a little pale fluid posteriorly) : Some 
tendency towards posterior swelling, but still active. 
Salivary glaifids : + + + , active and normal. 
jFly 3. Gut (containing altered blood): H- + +, active, but some show 
posterior swelling. 
Salivary gland : + + , apparently normal, 
riy 4. GtU (containing altered blood) : + + +, few dead, many altered in 
shape but still slowly motile, others Sctive. 

The flagellates of these flies show less effect from the arsenic than is usual 
at this period. 

It may be remarked, as justifying the conclusion that the above departures 
from the normal in the flagellates are due to the action of the drug, that such 
-alteration in form and motility have never before been seen in positive flies. 

The dead flies are removed every morning, and in the normal course of 
events the flagellates are always seen to be actively motile with no such 
morphological changes as those described above. Moreover, in cases in which 
the normal flies have been left until the flagellates are moribund, death occurs 
without the characteristic swelling of the posterior part always to be observed 
in the presence of arsenic. 



Expt. 550. — Positive Box of G. palpalis. 



Date. 


Procedure. 


Eemarks. 


Jan. Sl—Feb. 1 ... 
Feb. 2 


Fed on Monkey 632 48—72 hours after 
administration of arsenphenylglycin, 
*1 grm. per kilogramme. 

Starved. 

Dissected 


+ Flies 1 and 2 found. 


„ 3 


>) " • 





Description of the two positive flies : — 

Fly 1. Gitt : + + +> normal (no traces of blood seen). 

Salivary glands : + + + , normal. 
Fly 2. Gut : + +? a few are altered as described above. 

Salivary gland : + + + , normal. 

A very slight effect appears to have been exerted in Fly No. 2 by the 
arsenic. Fly No. 1 either fed very slightly or not at all on Monkey 632. 
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Expt. 567. — Positive Box oi G. palpalis. 



Date. 


Procedure. 


Eemarks. 


Jan. 20— 21 

„ 22—26 

„ 27 


Fed on Monkey 620 48—72 hours after 
administration of arsenpbenylglycin, 
'1 grm. per kilograTnme. 

Starved. 

Dissected 


1 + fly found. 


3> *"" • 

1 





Description of the positive fly : — 

Hindgut : Nil. 

Posterior part of thoracic gut : Normal, + + + . 

Anterior fart of thoracic gut : Nil. 

Proventriculus : Nil. 

Salivary gland : + 4- + , normal. 

From the above experiments it will be seen that the flagellates in the gut 
of flies fed upon a monkey within 24 to 48 hours of the administration of 
arsenpbenylglycin in doses of 0*1 grm. per kilogramme are markedly 
affected. The flagellates in the salivary glands are apparently not injured 
in any way, nor does the fly lose its power of infecting. This evidence 
supports the theory that the salivary gland flagellates are the normal 
infecting agents. In a paper shortly to be published, Miss Eobertson brings 
forward a further mass of evidence to support this conclusion. There is 
no reason to doubt that the secretion of the salivary gland is poured out 
into the wound made by the fly's proboscis at the commencement of the 
act of feeding. Whether or not this process is repeated during the course 
of feeding cannot well be determined. These functions of the salivary gland 
and its contained flagellates are well borne out by the interrupted feeding 
experiment to be referred to shortly. 

It is plain that any attempt to clean a positive fly of its flagellates by 
feeding it upon an animal whose blood contains arsenic will fail, as the 
gland flagellates will not come into contact with the drug. 

II. Has the Preliminary Feeding of Flies on Arsenic-containing Blood any 
Effect on the Subsequent Development of the Flagellates in their Interior ? 

The first pair of experiments, Nos. 336 and 337, devised to elucidate thia 
point proved fruitless, as no positive flies were found either in the arsenic box 
or its control. 
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Expt. 712. 



Date. 


Day of 
expt. 


Procedure. 


Remarks. 


Apr. 15 


1—2 

3 
4—5 

6 
7-35 
36—37 


Fed on Monkey 708 48 hours after the 
administration of arsenic, 0*1 grm. per 
kilogramTne. 

Fed on Monkey 711 24 — 48 hours after 
the administration of arsenphenyl- 
glycin O'l grm. per kilogramme. 

Starved. 

Fed on Monkey 597, which shows T. 
gamiiense + . 

Starved. 

Fed on cock. 

Starved and dissected 


3 -h flies found out 
of .112 dissected 
= 2*6 per cent. 


» 16-17 

„ 18 


,, 19-20 

„ 21 


„ 22— May 20 
May 21 22 

■ 









Expt. 713 (control). 




Date. 


Day of 
expt. 


Procedure. 

■ 


Remarks. 


Apr. 15—17 

„ 18 


1 2 

3 
4 5 

6 

7 35 

36—37 


Fed on normal monkey. 

Starved. 

Fed on Monkey 597 {T. gamhiense + ). 

Starved. 

Fed on cock. 

Starved and dissected 


8 + flies found out 
of 69 dissected 
= 11*5 per cent. 


j> •*•" 

„ 19-20 ...... 

„ 21 L... 


„ 22— May 20 
May 21—22 





From these two experiments, as far as any conclusion can be drawn from 
such limited evidence, it would appear that the initial arsenic feeds influence 
unfavourably the subsequent development of the flagellates in the fly, 

III. Does Feeding on Arsenic-contaimng Blood, immediately after the Infecting 
FeedSy prevent the Subsequent Development of Flagellates in the Fly, or does 
it result in the Production of an Arsenic-fast Strain ? 

Expt. 416. 



Date. 


Day of expt. 


Procedure. 


Result. 


Sept. 30— Oct. 1 
Oct. 2 


1 

2 

3 

4—51 

52—53 


Fed on Monkey 199 

{Ti gamhiense + ). 
Fed on cock. 
Starved. 
Fed on Monkey 426... 

Starved and dissected 


Monkey 426 received '1 grm. per 
kilogramme arsenphenylglycin on 
Oct. 3. It eventually became in- 
fected. 

1 + fly out of 82 dissected = 1-2 
per cent. 


„ 3 


„ 4— Nov. 20... 
Kov. 21— 22 
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Monkey 426 became infected on November 27. On December 4, when 
trypanosomes were showing + + + + , it received 0*1 grm. arsenphenylglycin 
per kilogramme. Trypanosomes disappeared the following day and were 
not seen again, although the monkey was examined daily until death on 
January 9. 

Expt. 417. 



Date. 


Day of 
expt. 


Procedure. 


Remarks. 


Sept. 30— Oct. 1... 
Oct. 2 


1 
2 
3 

4—25 
26—40 

41—52 
53—55 


Fed on Monkey 199 {T. gamhiense + ). 

Fed on cock. 

Starved. 

Fed on cock. 

Fed on Monkey 494 


Monkey 494 becomes 
infected. 

3 + flies out of 103 dis- 
sected = 2'8 per cent. 


„ 3 


» 4-25 

„ 26— Nov. 9 

ISTov. 10—21 

„ 22—24 


Fed on cock. 

Starved and dissected 





It is possible that the + fly in Experiment 416 did not feed upon 
Monkey 426 on the first day after the arsenic feeding. The strength of the 
drug to which the newly-imbibed trypanosomes were subjected would thus 
be reduced. In any case, the trypanosomes in Monkey 426 at the 6nd of the 
experiment showed no resistance to arsenic. 

Experiments 428 and 429, in each of which 89 flies were employed, and 
Experiments 350 and 351, in which 121 and 77 flies were used respectively, 
were useless, as no flagellates were found in either the arsenic boxes or their 
control. 

Expt. 714. 



Date. 



Day of 
expt. 



Procedure. 



Remarks. 



Apr. 17—18 

» 19 

„ 20— May 20 

May 21 



1 
2 

3—33 

34 



Fed on Monkey 697 (T, gamhiense + ), 

Starved. 

Fed on cock. 

Dissected ...,. 



7 + flies found out of 
61 dissected = 11*4 
per cent. 
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Expt. 715 (control). 




Date. 


Day of 
expt. 


Procedure. 


Eemarks. 


Apr. 17—18 

„ 19 


1 
2 

3-8 
9—10 

11 

12 

13 33 

34 


Fed on Motikey 597 {T. gambiense + ). 

Starved. 

Fed on cock. 

Fed on Monkey 724 


Monkey 724 received 
0*05 grm. per kilo- 
gramme arsenphenyl- 
glycin on April 25. 

■ 

1 + fly found out of 58 
dissected = 1'8 per 
cent. 


„ 20—25 

» 26-27 

„ 28 


Starved. 

Fed on Monkey 724. 

Fed on cock. 

Dissected 


» ^ 

„ 29 


„ 30— May 20 
May 21 


X 





This positive fly showed only a slight gut infection ; no flagellates were 
present in salivary glands or proventriculus. This is an extremely backward 
state of development for the age of the fly. 

From these experiments it appears that ingestion of arsenic blood 
immediately after the infecting feeds checks subsequent development of 
flagellates in the fly. 

IV. To Investigate the Prophylactic Properties of Arsenphenylglycin against the 

Bite of G. palpalis Infected with T. gambiense. 

In a paper summarised in the ' Sleeping Sickness Bulletin,' No. 24, vol. 13, 
Mesnil and K^randel give some experiments dealing with the prophylactic 
action of arsenphenylglycin against inoculation of T, gambiense into monkeys. 
The following experiments were undertaken on similar lines, but only the 
smaller doses used by the French observers were employed. Thus in the 
first series 0*1 grm. of the drug per kilogramme was inoculated sub- 
<jutaneously ; in the second 0*05 grm. per kilogramme. Such proportions 
when applied to man involve a relatively enormous dose of the arsenphenyl- 
glycin. IsTevertheless, although the practical application of the results given 
below may be very limited, the much greater potency of the drug against 
the fly infection is of considerable interest. 

In undertaking such experiments with living flies an obvious difficulty 
-arises in the uncertainty as to whether the infected fly has fed upon the 
^experimental animal. To insure this as far as possible without at the same 
time vitiating the exactness of the experiment, each box of flies was placed 
^pon the monkey for two consecutive days, and on each day repeated eJBforts 
were made if the flies showed reluctance to feed. In the great majority of 
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cases a day's starvation before the experiment commenced insured vigorous 
feeding of all the flies. Again, considerable time must often elapse before 
an infected box of flies is obtained, a large number of boxes having to be 
rejected after some 30 days' observation, owing to the flies proving non- 
infective. It was thus found necessary on several occasions to employ a 
positive box for several different experiments. Also, owiiig to the great 
sacrifice of experimental animals involved in testing the infectivity of each 
box, it was sometimes found necessary to employ untested boxes, relying 
on the ultimate dissection of the flies to prove their infectivity. Fortunately 
two monkeys were available which 'proved highly infective to flies. 
Thanks to a large number of experiments carried out by Miss Eobertson, 
in which these two animals were employed for the infecting feeds, it became 
evident that flies infected from either of these monkeys were invariably 
infective by the 30th day of the experiment, and often several days earlier. 
This fact, together with the observation derived from Miss Eobertson's 
experiments — that the infectivity of the fly coincided with the invasion of 
the salivary glands by the flagellates — made it possible to employ untested 
boxes as above described. All such boxes were kept until the 32nd day, 
and then assumed to be infective. If on subsequent dissection no -f flies- 
were found, then the box was ignored. In the following tables it is stated 
whether or not a tested box was employed. It will be noted that in positive- 
Experiment 757 only untested boxes were used. 

The following facts must also be considered as having an important 
bearing on the present series of experiments : — 

1. The mere introduction of the proboscis of a positive fly into the skin 
of its victim can produce infection. This was proved by Fraser and myself 
by an experiment in which interrupted feeding was employed, and is in 
agreement with the contention that the salivary gland flagellates are- 
responsible for infection. Thus a fly need not have actually extracted any 
blood to have infected the monkey. 

2. A single positive fly can infect a clean monkey on three consecutive 
days. This experiment was reported by me to the Eoyal Society in April,. 
1912. This applies to the occasional employment of the same box in 
different experiments on consecutive days. 

3. The facts recorded in Section I relating to the persistence of the 
salivary gland flagellates and the infecting power of a fly, even after the gut> 
has been cleared by arsenic feeding. 

The actual experiments may now be considered. The headings of the 
columns are self-explanatory. The variation in the number of positive flies« 
on the two days of an experiment is due to the necessity of apportioning. 
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the available positive boxes, so that each monkey had every chance of 
infection. In many cases boxes had to be ignored owing to their proving 
negative on dissection. Each monkey was kept under observation for a 
considerable time in consideration of the enormous incubation period 
reported in certain experiments by Mesnil and Kerandel where trypanosomes 
appeared only after 39 days. No such phenomenon occurred here. 

Thus a dose of arsenphenylglycin of 0*1 grm. per kilogramme will protect 
a monkey against infection by positive G, fol'palis if given within 12 days 
before exposure. 



fixpt. 
No. 


Period elapsing 

bet-ween the 

administration 

of the arsenic 

and the 

application of 

the positive 

flies. 


Number of 

experiments fed on 

monkey. 


Number of posi- 
tive flies to which 
monkey was 
exposed. 


Duration 

of 
examina- 
tion of 
monkey. 


1 
i 

1 
Result, 


i 

Remarks. 

i 


First tested 
on a clean 
monkey and 
proved infec- 
tive. 


Not 

so 

tested. 


1st day. 


2nd day. 


720 
719 
724 

774 
775 
749 

748 


hours. 
72 96 
96—120 
120—144 
144—168 
144—168 
168 192 

192—216 


2 
2 

2 
1 


3 
1 

4 
4 
2 

2 


4 

10 

5 

4 

4 
8 

4 


4 

10 

5 

4 
3 



1 


56 
61 
50 
65 
65 


+ 
+ 


Incubation period 
10 or 11 days. 



Thus a dose of arsenphenylglycin of 0*05 grm. per kilogramme will protect 
a monkey from infection by positive G, fa^oalis if given within seven days 
of exposure. Using the inoculation method of infection, Mesnil and 
Kerandel proved that 0*05 grm. of this drug per kilogramme was capable 
of protecting a monkey from infection up to within three days of the 
administration of the drug. 

Conclusions. 

I. By feeding a G. pal'palis which is infective with T. gambiense on an 
animal whose blood contains arsenic administered within 24 to 48 hours, 
the gut flagellates in the fly may be destroyed. Those of the salivary 
glands, however, which are the infecting forms, are unaffected. It is highly 
probable that the gut may become repopulated with flagellates from the 
salivary glands. 

II. Preliminary feeding of flies on arsenic-containing blood has a deterrent 
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effect on the subsequent development of T. gambiense ingested within 24 to 
48 hours after the arsenic blood. 

III. The feeding of flies on arsenic-containing blood immediately after the 
imbibition of T, gamhiense usually prevents further development of the 
trypanosomes in the fly. In the event of development occurring the strain 
produced is not arsenic-fast. 

IV. Arsenphenylglycin exerts a prophylactic effect in a -monkey against 
infection with T, gambiense by positive G. palpalis ; this effect varies with 
the dosage employed, and is considerably greater than when the trypanosomes 
are introduced by direct inoculation of infected blood. 



071 a Gregarine-— Steinmsb rotundata, nov, sp, — Present in the 
Mid-Gut of Bird- Fleas of the Genus Ceratophyllus. 

By J. H. AsHWORTH, D.Sc, and Theodore Eettie, D.Sc, 
Zoological Department, University of Edinburgh. 

(Communicated by J. 0. Ewart, F.E.S. Eeceived September 28, — Eead 

December 5, 1912.) 

[Plate 1.] 

The Gregarine described in the following account was first observed by one 
of us, in autumn, 1909, in the alimentary canal of fleas — Ceratophyllus styx, 
Eotbschild — from a sand-martin's nest.* We have since collected, from 
several localities in the Scottish Lowlands, numerous larval, pupal, and 
adult specimens of G. styx, in which we have observed the various phases of 
development of the parasite. We have also dissected about 500 fleas of 
other species, in order to determine whether they also harboured the 
Gregarine which we had found in G styx. The species examined were 
G. farreni, Eothsch., from nests of the house-martin ; G. gallium, Schrank, 
from nests of the blue-tit,t the blackbird, the thrush, and the robin; 

* The Eev. J. Waterston had previously reported that he had noticed in a specimen of 
G. styx^ mounted whole, after having been partially cleared in caustic potash, a rounded 
body of doubtful nature. He kindly obtained for us other examples of G, styx from 
the locality in which he had collected the specimen referred to. These proved to contain 
the vegetative phases of the parasite described in this account. 

t Most of the batches of G, gallinoe examined were from the nests of the blackbird and 
the thrush, and were found to be either free from Gregarines or infected in very small 
degree only. But a heavily infected colony was found in the nest of a blue-tit, taken 



